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Abstract 

Objective: this study aims to evaluate the antioxidant, anti-hemolytic and anti-inflammatory 

activities of aqueous extract of Rosmarinus tournefortii collected from Setif region. 

Methods: Total polyphenol and flavonoid contents were determined using Folin-Ciocalteu 

reagent and aluminium chloride assays, respectively. The in vitro antioxidant activity was 

evaluated by 2, 2-diphenyl-1-picrylhydrazyl radical (DPPH), β-carotene/linoleic acid and 

anti-hemolytic assays. The in vivo anti-inflammatory activity was assessed in mice using 

croton oil-induced ear edema and carrageenan-induced paw edema models.  

Results: Total phenolic and flavonoid contents of aqueous extract of R. tournefortii showed 

127.36 ± 7.93 mg Gallic acid equivalent/g of dry weight and 14.75 ± 0.12 mg Quecetin 

equivalent/g of dry weight, respectively. In vitro antioxidant assays revealed that aqueous 

extract showed important DPPH radical scavenging activity (IC50 = 20 ± 0.55 µg/ml) and 

effective inhibition of peroxidation of linoleic acid of AA % = 61.52 ± 4.00%. The anti-

hemolytic test demonstrated that the aqueous extract was more effective than ascorbic acid 

(used as a standard) in protecting red blood cells. In vivo study on anti-inflammatory activity 

showed that the treatment with aqueous extract of R. tournefortii at the doses of 200 and 400 

mg/kg possesses a remarkable anti-inflammatory effect in both croton oil- and carrageenan-

induced inflammatory models. 

Conclusion: Aqueous extract of R. tournefortii has potent antioxidant and anti-inflammatory 

activities and may be important sources of novel antioxidant and anti-inflammatory drugs. 

Keywords: Rosmarinus tournefortii, antioxidant effect, DPPH, β-carotene, croton oil, 

carrageenan, inflammation 

 

INTRODUCTION 

 Inflammation is biological response of the body when its healthy tissues are wounded by 

physical or chemical stimuli or are invaded by bacteria, viruses, or toxins [1]. This response is 

generated and maintained by the interactions of inflammatory mediators, such as histamine, 

kinins, cytokines, eicosanoids, calcitonin gene-related peptide, substance-P, and platelet-

activating factor, derived from white blood cells and injured tissues [2].  Inflammation aids in 

reducing the impacts of potentially harmful microorganisms, removes dead cells that could 

otherwise cause irritation, and enables damaged tissue to return to its normal state [3]. 

mailto:lekharrar@univ-setif.dz
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/antioxidant-activity
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Oxidative stress is one of the most common causes of inflammations. It is a phenomenon 

resulting from an imbalance between production and accumulation of reactive oxygen species 

(ROS) in cells and tissues and the ability of the biological system to detoxify these reactive 

products [4]. Oxidative stress can cause various chronic diseases such as cancer, diabetes, 

neurodegenerative and cardiovascular disease [5]. 

Plants contain some important types of biologically active compounds, which may 

supplement the needs of the human body by acting as natural antioxidants. Various studies 

have shown that plants are rich sources of important phytochemicals such as vitamins A, C, E, 

and phenolic compounds such as flavonoids, tannins, and lignins [6]. These Phytochemicals 

could protect the human body from free radicals, prevent oxidative stress and associated 

diseases.  

Rosemary is one of the oldest medicinal plants widely recognized in Algeria. The 

genus Rosmarinus L. (Lamiaceae) is considered as a universal remedy under the Arabic 

vernacular name Iklil el djebel [7]. There are three species of aromatic shrubs native to the 

Mediterranean Basin that belongs to the Rosmarinus genus, which are: R. tomentosus Hub.-

Mor. & Maire, R. officinalis L. and R. Tournefortii de Noé (Syn. R. eriocalyx Jord. & Fourr.), 

and the two last of which grow in Algeria. R. officinalis is the best known and the most 

studied species worldwide, while reports on R. tournefortii are limited. These species have 

been widely utilized in Mediterranean traditional medicine for antiseptic, antispasmodic, 

stimulating, stomachic and tonic properties [8]. 

The present study was designed to evaluate in vitro antioxidant activity (using DPPH 

radical, β-carotene and anti-hemolytic assays) and in vivo anti-inflammatory activity (using 

croton oil-induced ear edema and carrageenan-induced paw edema in mice) of aqueous 

extract of aerial parts of R.  tournefortii. 

 

MATERIALS AND METHODS 

Plant Material 

The aerial parts of Rosmarinus tournefortii was collected from Ouled Tebben (Setif), Algeria 

(35° 48′ 46″ north, 5° 06′ 05″ east), during its flowering period, in April 2021. The plant was 

identified by Prof. Hocine LAOUAR (Laboratory for the Valorization of Natural Biological 

Resources, Ferhat Abbas University, Setif 1, Algeria) and registered under the N° LVNBR 

00435. The plant materiel was dried under shade at room temperature. The dried material was 

ground to obtain powder which was stored at ambient temperature till use. 

Animals 

Female NMRI mice (weighing between 25-30 g) were obtained from Pasteur Institute of 

Algeria, Algiers, and maintained under standard conditions (relative humidity 50-70%, 20–

22°C temperature, 12:12 h light: dark cycles). The animals had free access to food and water. 

The experimental protocol was approved by the Laboratory of Applied Biochemistry, Ferhat 

Abbas University of Setif 1. All procedures were performed in compliance with laws and 

institutional guidelines. Animals were kept under laboratory conditions for one week prior to 

the experiment. This is for their acclimatization. 

Preparation of the extracts 

Plant extracts were prepared in accordance with Ferreira et al. [9], with slight modifications. 

The decoction was prepared by boiling 100 g of dried plant material in 1000 ml of distilled 

water for 20 min. The solution was filtered and dried in an oven at 42°C. The dried extracts 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/phytochemical
https://fr.wikipedia.org/wiki/Ouled_Tebben#/maplink/1
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were kept in the dark at 4°C until tested. 

Determination of total polyphenol and flavonoid contents 

Total polyphenols in the aqueous extract of R. tournefortii were determined using Folin-

Ciocalteu reagent, according to Boussoualim et al. [10]. Briefly, 0.5 ml of the Folin-ciocalteu 

reagent (diluted to 1/10) was added to 0.1 ml of extract or standard (dissolved in methanol or 

water). After 4 min, 0.4 ml of sodium carbonate were added, and the mixture was incubated 

for 90 min in the dark. The absorbance was measured spectrophotometrically (thermo 

spectronic, Helios Epsilon, USA) at 765 nm. The concentration of total polyphenols was 

expressed as milligrams of Gallic acid equivalent per gram of dry weight (mg GAE/g DW).  

Total flavonoid content of the aqueous extract was determined using the aluminum chloride 

colorimetric method. Quercetin was used as a standard. 1 ml of extract (prepared in distilled 

water) with adequate dilutions, was added to 1 ml of AlCl3 solution (2% in methanol). After 

incubation at room temperature for 10 min, the absorbance was registered at 430 nm. The 

concentration of flavonoids was expressed as milligrams of quercetin equivalent per gram of 

dry weight (mg QE/g DW) [10]. 

DPPH radical scavenging assay 

In this method, 2, 2′-diphenyl-1-picrylhydrazyl (DPPH) was used, this free radical is stable at 

room temperature. Antioxidants reduce the DPPH purple into a yellow product. The 

measurement of the DPPH radical scavenging activity was performed according to Aouachria 

et al. [11]. A volume of 50 µl of different concentrations of extract was added to 1250 µl of 

0.004 % solution DPPH dissolved in methanol. After 30 min of incubation in dark at room 

temperature, the absorbance was measured at 517 nm. Butylated hydroxytoluene (BHT) was 

used as standard. The scavenging activity percentage (I %) was calculated using the Eq1: 

I % = 100 × (Ac – Ae)/Ac…... (Eq1) 

Ac: absorbance of the control,  

Ae: absorbance in the presence of extract. 

The IC50 values (the concentration of the sample that could scavenge 50% of DPPH free 

radical) were calculated. 

β-carotene/linoleic acid bleaching assay 

The anti-lipid peroxidation activity of the extract was determined by the linoleic acid/β-

carotene system. The method described by Amraoui et al. [12] was used. A stock solution of 

β-carotene and linoleic acid was prepared with 0.5 mg of β-carotene in 1 ml chloroform, 25 μl 

of linoleic acid, and 200 mg Tween 40 were added. The chloroform was evaporated by the 

rotavapor and 100 ml of distilled water saturated with oxygen were then added to the residue. 

350 μl of the extract or of BHT were added to 2.5 ml of the above mixture in test tubes. the  

emulsion  system  was  incubated  up  to  48 h  in  dark  at room  temperature  and the 

absorbance was measured at 490 nm. The antioxidant capacity of the extract was calculated 

using Eq 2. 

AA% = 100 × (At/A0) ….... (Eq 2), 

where At: absorbance in time t and A0: absorbance in time 0. 

Anti-hemolytic activity 

Hemolysis is an indicator of free radical damage affecting the membrane of erythrocytes 

which might be counteracted by antioxidants. In this assay, 2, 2′,-azobis (2-amidinopropane) 
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dihydrochloride (AAPH) was used to generate free radicals, which could attack red blood cells 

(RBCs) membrane and eventually cause hemolysis. Anti-hemolytic effect of R. tournefortii 

extract was assessed according to the procedure described by Guemmaz et al. [13]. The blood 

was collected from female mice in tubes containing Etylene Diamine Tetra-Acetic acid 

(EDTA) and centrifuged for 15 min at 3000 rpm at 4ºC. Supernatant was removed and pellet 

was washed thrice with Phosphate Bufer Saline (PBS) to obtain a hematocrit of 2%. To 

induce free radical chain oxidation in erythrocytes, aqueous peroxyl radicals were generated 

by thermal decomposition of AAPH (dissolved in PBS; 300 mM). To study the protective 

effects of the R. tournefortii extract against AAPH-induced hemolysis, an erythrocyte 

suspension (2%) was incubated with the extract or standard followed by incubation with 

AAPH at 37°C for 4 h. The kinetic of hemolysis was monitored by measuring optical density 

decrease at 630 nm, using a 96-well microplate reader. The resistance of erythrocytes to the 

radical attack was expressed by the time required to the lyses of 50% of erythrocytes (half-

Hemolysis Time, HT50 in min). Ascorbic acid (AA) was used as a standard. Negative control 

contains RBCs and AAPH. 

Acute toxicity evaluation 

Acute toxicity test was performed according to the organization for economic corporation and 

development (OECD-425) guidelines [14]. Ethical approval was obtained from the 

Laboratory of Applied Biochemistry, University of Setif (EAC/LBA 0023/2021).  Ten adult 

mice were fasting overnight with free access to water. The animals were divided into two 

groups of five animals each. After that, R. tournefortii extract was orally administered at a 

dose of 2000 and 5000 mg/kg body weight. Animals were observed for signs of toxicity, 

mortalities, changes in general behavior and physical appearance during 14 days. Results of 

this test permit to determine the doses which will be used in the in vivo tests. 

Croton oil-induced ear edema in mice 

Croton oil-induced  mice ear edema was performed according to the method described by  

Wang et al. [15], with slight modification. Cutaneous inflammation was induced in the inner 

surface of the right ear of mice by application of 20 µL acetone-distilled water solution (1:1) 

containing 80µg croton oil as an irritant. The mice were divided into four groups of 5 each as 

follows: group I: was the vehicle control which received aqueous solution, group II: received 

Diclofenac (50 mg/kg), and groups III and IV: received 200 and 400 mg/kg of R. tournefortii 

extract, respectively. The animals of all groups were orally treated one hour before the croton 

oil application. The thickness of the right ear of mice was measured before and 6 h after the 

induction of inflammation using a digital caliper. The edema was expressed as an increase in 

the ear thickness due to croton oil application. 

Carrageenan-induced paw edema in mice 

Carrageenan-induced paw edema is the most commonly used animal model to evaluate the 

anti-inflammatory potential of pharmacological substances. In this test, four groups of adults 

mice (n = 5 in each group) received R. tournefortii extracts (200, 400 mg/kg), Diclofenac (50 

mg/kg) or aqueous solution (vehicle control). The animals were fasted for 12 h before the 

experiment started with free access to water and treated by oral gavage. After 30 minutes, 

acute inflammation was induced by injection of 0.02 mL of 1% (w/v) carrageenan in normal 

saline into the subplantar region of the right hind paw of each mouse [16]. The thickness of 

the paws was measured using a digital caliper before carrageenan injection and 1, 2, 3, 4, and 

5 h after. The percentage of paws swelling was calculated following Eq 3: 

% increase in paw thickness = 100 × (Dt-D0)/D0...................... (Eq 3), 
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where: D0 is the paw thickness before and Dt is the paw thickness after the carrageenan 

injection at a given time. 

Statistical analysis 

The results are expressed as mean ± SD in vitro and as mean ± SEM in vivo. Statistical 

analysis of difference was performed using ANOVA, followed by Dunnett test for multiple 

comparisons, using GraphPad Prism Software (version 7.0). Results were considered 

statistically significant for P ≤ 0.05. 

RESULTS  

Total polyphenol and Total flavonoid contents 

The aqueous extract of R. tournefortii showed a yield of 9.62%. The total polyphenol content 

in aqueous extract was 127.36 ± 7.93 mg GAE/g of dry plant, while total flavonoid content 

was 14.75 ± 0.12 mg QE/g of dry plant. 

DPPH radical scavenging effect 

The antiradical activity of the aqueous extract was measured by the ability to scavenge DPPH 

free radicals. The radical scavenging activity was expressed as the mean of the IC50 values 

(concentration needed to give 50% reduction of DPPH radical). The aqueous extract of R. 

tournefortii showed an IC50 value of 20 ± 0.55 µg/ml. For comparison, the antioxidant activity 

is measured by using the same process for BHT used as a standard. The BHT showed an IC50 

value of 14 ± 0.15 µg/ml. 

Linoleic acid/β-carotene bleaching assay 

The inhibition of β-carotene oxidation in the presence of R. tournefortii aqueous extract and 

reference antioxidant (BHT), after 24 h of incubation is presented in figure 1.  

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Antioxidant activities of R. tournefortii aqueous extract at 24 h of incubation 

measured by β-carotene bleaching method. ROS: R. tournefortii. Values are means ± SD (n = 

3). ***p < 0.001, Comparison was realized against BHT. 

 

In our study, the aqueous extract of R. tournefortii exhibited an interesting antioxidant activity 

(AA %= 61.52 ± 4.00%) compared to BHT (AA %= 99.81 ± 3.04%). The results indicate that 
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the extract of the plant exhibits a significant (p < 0.001) activity compared to BHT. 

 

Anti-hemolytic activity 

The results of Anti-hemolytic activity of plant extracts are shown in figure 2. The results 

demonstrated that the aqueous extract of R. tournefortii exhibited the best protective effect 

Against AAPH-induced oxidative erythrocytes hemolysis (HT50 = 157.34 ± 19.59 min), 

which was more effective than ascorbic acid (HT50 = 73.47 ± 2.10 min). Negative control 

(AAPH) had an HT50 of 60.11 ± 2.55 min. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: A: Time course of the effect of R. tournefortii extract and ascorbic acid on AAPH- 

induced hemolysis in RBCs. B: Half-Hemolysis Time (HT50) for the studied compounds. 

ROS: R. tournefortii, Vit C: vitamin C. Each value represents the mean ± SD (n = 4). ***p 

<0.001 compared to AAPH as control. 

Acute toxicity study 

The results of acute oral toxicity test revealed that administration of the aqueous extract of R. 

tournefortii (at 2000 and 5000 mg/kg) did not show any sign or symptom of toxicity in the 

mice and the surviving mice appears normal and remained alive throughout the 14 days 

observation. Therefore, it can be concluded that the LD50 value may be greater than 2000 and 

5000 mg/kg. As a result, 200 and 400 mg/kg were selected as the doses in order to evaluate in 

vivo anti-inflammatory activity. 
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Croton oil-induced ear edema in mice 

The effects of orally administered of R. tournefortii extract and Diclofenac on croton oil-

induced ear edema in mice are shown in figure 3. The mice in the control group that received 

only the croton oil solution developed after 6 h an edema characterized by an increased 

thickness (0.124 ± 0.012 mm). The treatment with the aqueous extract of R. tournefortii at the 

doses of 200 and 400 mg/kg induced a very significant reduction (p < 0.001) of thickness 

(0.046 ± 0.004 mm and 0.02 ± 0.005 mm, respectively) compared to the control mice group. 

In this assay, the standard drug, Diclofenac produced a greater reduction of edema (0.01 ± 

0.003 mm). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Effect of R. tournefortii extract on croton oil-induced ear edema in mice. ROS: R. 

tournefortii. Data are presented as mean ± SEM (n = 5). ***p < 0.001 when compared with 

control. 

 

Carrageenan-induced paw edema in mice 

Figure 4 show the results of the anti-edematous effect of orally administered of R. tournefortii 

extracts on carrageenan paw oedema in mice. The subplantar injection of carrageenan in the 

control group caused progressive increase in the paw oedema in the first hour after the 

injection (32.19 ± 3.79%), presenting the maximum peak at 4h (52.36 ± 2.73%), decreasing to 

basal level after 5h (47.39 ± 2.40%).  

The treatment of animals with Diclofenac caused significant reduction (p < 0.001) in paw 

edema two hours after the subplantar injection of carrageenin (19.18 ± 2.53%), the effect 

persisting until 5h (12.43 ± 3.38%), compared with control group.  The oral administration of 

R. tournefortii extracts at dose 200 mg/kg showed significant inhibitory effects on paw 

swelling at the interval of 3h (p < 0.01) and 5h (p < 0.001). Dose of 400 mg/kg promoted 

significant reduction of edema  (p < 0.001) at 2h (25.73 ± 5.73%) until 5 h (13.73 ± 3.58%), 

compared with control group. 
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Figure 4: Effect of R. tournefortii extract on carrageenan-induced paw edema in mice. ROS: 

R. tournefortii. Data are presented as mean ± SEM (n = 5). **p < 0.01, ***p < 0.001 when 

compared with control. 

 

DISCUSSION  

The use of anti-inflammatory drugs and synthetic antioxidants are associated with a range of 

serious adverse effects including: gastrointestinal ulcers, cardiovascular risk, liver damage 

and carcinogenesis [17]. Therefore, the development of alternative anti-inflammatory and 

antioxidant agents with little or no side effects mainly from natural sources has attracted 

considerable attention [18]. Medicinal plants are a valuable source of numerous chemicals 

and/or drugs. In this regard, the purpose of this study was to assess total polyphenol and total 

flavonoid contents, antioxidant and antihemolytic properties, and anti-inflammatory activity 

of the aqueous extracts of the aerial parts of R. tournefortii. 

In the current research work, the amount of total phenolics was determined with the Folin-

Ciocalteu reagent. The rate of total phenolics content in the aqueous extract of R. tournefortii 

was estimated at 127.36 ± 7.93 mg GAE/g of dry plant.  The total flavonoids content in 

extract was estimated at 14.75 ± 0.12 mg QE/g of dry plant. 

The contents of total phenolics in aqueous extract of R. tournefortii are higher than those 

reported by Bensouici and co-workers [19] in chloroform extract (37.17 ± 7.33 mg GAE/g of 

dry weight). However, this amount is lower than found in butanolic extract (168.60 ± 3.32 mg 

GAE/g of dry weight). The same authors reported that the amount of total flavonoids content 

in chloroform and butanolic extracts (42.43 ± 0.32 mg GAE/g of dry weight and 49.72 ± 1.47 

mg GAE/g of dry weight, respectively) were higher than the results of the present study. The 

variation of phenolics compounds content can be attributed to several factors such as the 

choice of parts tested, drying and technique of extraction employed, methods of analysis 

applied, the season of the collection and position of plants, and genotypic differences [20]. 

The model of scavenging the stable DPPH radical is a widely used method to evaluate the free 

radical scavenging ability of various samples [21]. DPPH is a stable nitrogen-based free 

radical which has a purple colour. The presence of antioxidant compounds in the medium 

convert DPPH radical to a more stable DPPH molecular product by donating an electron or a 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/medicinal-plant
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hydrogen atom. The reaction is accompanied by colour change from violet of DPPH radical to 

yellow of reduced form of DPPH measured at 517 nm [22]. 

The results of DPPH scavenging show that the aqueous extract of R. tournefortii exhibited 

high antioxidant activity (IC50: 20 ± 0.55 µg/ml) which was near to that of BHT (IC50: 14 ± 

0.15 mg/ml) used as standard. The IC50 of the aqueous extract was higher than the one found 

by Wafa and Sofiane [23] in aqueous and methanolic extracts (74.62 and 247.21 µg/ml, 

respectively). The DPPH radical scavenging capacity of extract could be explained by the 

presence of interesting total polyphenol content [24]. Antioxidant activity of polyphenols is 

due to their low redox potential and their capacity to donate several electrons or hydrogen 

atoms [25]. This could play a central role in capturing and neutralizing free radicals in order 

to prevent their harmful effects. 

The β-carotene bleaching assay determines the capacity of an antioxidant to inhibit lipid 

peroxidation. In this method, a model system made of β-carotene and linoleic acid undergoes 

a rapid discoloration in the absence of an antioxidant. However, the presence of antioxidant 

constituents such as polyphenols can reduce the extent of β-carotene destruction by 

neutralizing the linoleate free radicals and other free radicals formed within the system [26]. 

The results showed that R. tournefortii aqueous extract was able to inhibit lipid peroxidation. 

It is probable that the polyphenols and flavonoids present in the extract could prevent the 

bleaching of β-carotene because of their ability to neutralize the free radicals. Numerous 

studies have indicated that there is a direct relationship between antioxidant activity and 

polyphenol content of plant extracts [27]. 

AAPH-induced hemolysis of erythrocytes is a very good model for studying free radical 

induced oxidative damage to membranes and for evaluating the antioxidant activities of 

antioxidants [28]. Erythrocytes are particularly susceptible to oxidative stress due to their rich 

membrane lipid composition of polyunsaturated fatty acids and the high concentrations of 

oxygen and hemoglobin which promote the oxidative process [29]. Hemolysis was initiated 

by the peroxyl radicals generated by the decomposition of the water-soluble azo compound 

(AAPH) at physiological temperature in the presence of oxygen [30]. These radicals attack 

erythrocyte membranes and induces lipid peroxidation leading to hemolysis. In this study, an 

assessment was performed on the ability of R. tournefortii aqueous extract to protect 

erythrocytes from oxidative damage caused by AAPH-induced hemolysis. The results indicate 

that the aqueous extract significantly protected the membrane of the red blood cells from 

hemolysis better than ascorbic acid, used as a standard. These results demonstrated that the 

aqueous extract of R. tournefortii was able to scavenge the peroxyl radicals derived from 

AAPH, thereby protecting erythrocyte membrane. The antioxidant activity of the extract can 

be linked up to the polyphenols and flavonoids content. It has been established a highly 

positive relationship between polyphenol content and antioxidant activity in plant extracts 

[31]. The elimination of lipid peroxidation by antioxidants may be due to their free radical 

scavenging activities. Previously, antihemolytic activity of quercetin and other flavonoids 

have been reported and good activity of the extracts may be the result of high flavonoid 

content, especially quercetine [32]. 

Croton oil-induced ear edema is an in vivo model widely used for the investigation of new 

anti-inflammatory drugs. Croton oil comprises a mixture of lipids, contains 12-O-

tetradecanoyl-phorbol-13-acetate (TPA) and other phorbol esters as main irritant agents. In 

this model, edema events are triggered by protein kinase C (PKC), which activates other 

enzymatic cascades in turn, such as mitogen activated protein kinases (MAPK) and 

phospholipase A2 (PLA2), leading to the release of platelet activation factor (PAF) and 

arachidonic acid. This cascade of events stimulates vascular permeability, vasodilation, 
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neutrophile migration, release of histamine and serotonin and moderate synthesis of 

inflammatory eicosanoids by cyclooxygenase and 5-lipoxygenase enzymes [33]. The oral 

administration of R. tournefortii at the doses of 200 and 400 mg/kg reduced significantly the 

size of the ear edema. These results reveal that the aqueous extract of R. tournefortii possesses 

anti-inflammatory activity against acute inflammation.  

The carrageenan-induced paw edema is a model of acute inflammation that a variety of 

inflammatory mediators are involved in its development, and has been widely used to assess 

the activity of natural products in resisting the pathological changes associated with acute 

inflammation [34]. The development of carrageenan-induced paw edema is a biphasic: the 

first phase is associated with the release of the mediators such as kinins, serotonin and 

histamine. The second phase is characterised by the infiltration of leukocytes and mediated 

only by prostaglandins [35]. Oral administration of R. tournefortii at the doses of 200 and 400 

mg/kg caused a significant reduction of paw edema formation in the second phase. The anti-

inflammatory effect of the aqueous extract may possibly be associated with the activities of 

secondary metabolites. Studies have shown that flavonoids inhibit a number of inflammatory 

mediators and prevent the synthesis of prostaglandins [36]. 

 

CONCLUSION  

The results of the present study indicated that the aqueous extract of R. tournefortii exhibited 

significant in vitro antioxidant activity and in vivo anti-inflammatory effects. Hence, R. 

tournefortii aqueous extract can be used to prevent oxidative and inflammatory processes. 
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